The mechanisms through which LH-RH antagonists suppress gonadotroph functions and LH-RH receptor (LH-RH-R) production are incompletely understood. To elucidate these mechanisms, we investigated the effects of Cetrorelix on the mRNA expression of pituitary LH-RH-R and luteinizing hormone (LH) secretion in three experimental systems with different pituitary LH-RH environments. Ovariectomy induced 3.61-fold and 6.34-fold increases in the mRNA expression of pituitary LH-RH-R in rats after 11 and 21 days, respectively. After (5 h) a single injection of 100 g Cetrorelix, no significant decrease occurred in the mRNA levels of pituitary LH-RH-R in ovariectomized (OVX) rats with high pituitary exposure to LH-RH, but there was a significant 23.2% reduction in cycling rats with normal hypophysial LH-RH environment. Prolonged treatment for 10 days with a Cetrorelix depot formulation releasing 100 g͞day decreased the concentration of mRNA for pituitary LH-RH-R by 72.6% in OVX rats, but only by 32.9% in normal rats. The decline in serum LH was 98.7% in OVX rats and 63.2% in normal rats, resulting in a minimal 0.1-0.2 ng͞ml LH concentration in both groups. A continuous exposure of pituitary cells to 100 nM Cetrorelix in the superfusion system, which is devoid of LH-RH, did not cause any significant changes in LH-RH-R mRNA level. These studies demonstrate that prolonged exposure to Cetrorelix in vivo, but not in vitro, down-regulates the mRNA expression of the pituitary receptors for LH-RH. Our findings indicate that LH-RH antagonists exert their inhibitory effects on the gene expression of pituitary LH-RH-R by counteracting the stimulatory effect of endogenous LH-RH. T he hypothalamic decapeptide LH-RH plays a pivotal role in regulating luteinizing hormone (LH) and follicle-stimulating hormone secretion through the activation of high-affinity G protein-coupled receptors on the plasma membrane of pituitary gonadotrophs (1-3). The responsiveness of the gonadotrophs to LH-RH varies under different conditions, depending on the hormonal milieu (4, 5), and seems to be correlated at least in part with the number of LH-RH receptors (6, 7). The regulation of the number and the responsiveness of LH-RH-Rs is complex, being influenced by gonadal steroids, inhibin, and gonadotropins, as well as by its own ligand, LH-RH (5, 8-10 ). An intermittent administration of native LH-RH or LH-RH agonists in vivo and in vitro, mimicking the natural pulsatile release of this neuropeptide from the hypothalamus, stimulates the synthesis and the release of gonadotropins and leads to an increase in the number of its receptors (11). However, continuous administration of LH-RH and its agonists, especially at high concentration, causes a downregulation of receptors and desensitization of gonadotrophs (11-13). Thus, administration of depot preparations of LH-RH agonists results in the suppression of the secretion of gonadotropins and sex hormones which provides the basis for clinical applications of this class of compounds (1, 2, 14) .
T he hypothalamic decapeptide LH-RH plays a pivotal role in regulating luteinizing hormone (LH) and follicle-stimulating hormone secretion through the activation of high-affinity G protein-coupled receptors on the plasma membrane of pituitary gonadotrophs (1) (2) (3) . The responsiveness of the gonadotrophs to LH-RH varies under different conditions, depending on the hormonal milieu (4, 5) , and seems to be correlated at least in part with the number of LH-RH receptors (6, 7) . The regulation of the number and the responsiveness of LH-RH-Rs is complex, being influenced by gonadal steroids, inhibin, and gonadotropins, as well as by its own ligand, LH-RH (5, (8) (9) (10) ). An intermittent administration of native LH-RH or LH-RH agonists in vivo and in vitro, mimicking the natural pulsatile release of this neuropeptide from the hypothalamus, stimulates the synthesis and the release of gonadotropins and leads to an increase in the number of its receptors (11) . However, continuous administration of LH-RH and its agonists, especially at high concentration, causes a downregulation of receptors and desensitization of gonadotrophs (11) (12) (13) . Thus, administration of depot preparations of LH-RH agonists results in the suppression of the secretion of gonadotropins and sex hormones which provides the basis for clinical applications of this class of compounds (1, 2, 14) .
In the past 25 years, more than 3,000 analogs of LH-RH have been synthesized (1, 2) . Agonistic analogs, such as Decapeptyl, Leuprolide, Zoladex, and Buserelin, have important clinical applications in gynecology and oncology (1, 2) . Potent antagonists of LH-RH, such as Cetrorelix, Ganirelix, and Abarelix, have also been developed and are now available for clinical use (1, 2, 15) .
Antagonists of LH-RH produce a competitive blockade of LH-RH receptors and cause an immediate inhibition of the release of gonadotropins and sex steroids, reducing the time of the onset of therapeutic effects, as compared with the agonists (1, 2, 16) . LH-RH antagonists such as Cetrorelix already have major uses in gynecology, especially for in vitro fertilization (17) (18) (19) (20) (21) (22) (23) and oncology, and seem to have various advantages over the agonists (1, 2, 16) .
Recent studies show that the administration of the LH-RH antagonist Cetrorelix to rats also produces down-regulation of pituitary LH-RH-Rs and a decrease in the LH-RH-R mRNA levels (16, 24, 25,) . These effects seem to be similar to those produced by the agonists (16, 25, 26) . In addition, Cetrorelix can inhibit growth of various experimental tumors and suppress the proliferation of prostatic, ovarian, breast, and endometrial cancer cell lines by direct effects mediated through specific LH-RH-Rs on the tumor cells (16, 27) . The inhibition of tumor growth can be correlated with the decrease in mRNA levels for these receptors, suggesting a direct effect of LH-RH antagonists on the mRNA expression of tumor cells (16, 28) . Similar effects of Cetrorelix on the gene expression of LH-RH-Rs in tumors and in the normal pituitary raise the question whether LH-RH antagonists could influence the gene expression of LH-RH-R in the pituitary directly, as in tumors, or whether different mechanisms mediate the effects of LH-RH antagonists in normal and tumor tissues.
Because Cetrorelix (developed in our laboratory; ref. 29 ) and other LH-RH antagonists are being introduced into the clinical practice, the elucidation of the mechanisms by which LH-RH antagonists down-regulate the LH-RH-R number and mRNA levels of pituitary and tumor cells is important (1, 2) . This study was Abbreviations: LH, luteinizing hormone; LH-RH, luteinizing hormone-releasing hormone; LH-RH-R, LH-RH receptor; OVX, ovariectomized; RT-PCR, reverse transcription-PCR; rLH-RH-R, rat LH-RH-R.
designed to investigate these mechanisms. To determine whether LH-RH antagonists exert a direct effect on the receptor mRNA expression of pituitary gonadotrophs, or act indirectly by preventing the stimulatory effect of LH-RH, Cetrorelix was tested in three experimental systems with different LH-RH inputs to the pituitary. Thus, we evaluated this antagonist in ovariectomized (OVX) rats with high pituitary LH-RH levels, in regularly cycling rats with normal hypophysial LH-RH concentration, and in the superfused rat-pituitary cell system, which completely lacks hypothalamic LH-RH. Both short-term and chronic effects of Cetrorelix on the mRNA expression of pituitary LH-RH receptors and on the LH secretion were studied in vivo. Animals. Adult female Sprague-Dawley rats (Charles River Breeding Laboratories) were used in the experiments. Animals were allowed standard rat diet and tap water ad libitum and were maintained under controlled conditions (12-h light͞12-h dark schedule at 24°C). Some rats were ovariectomized under isoflurane anesthesia and used for in vivo and in vitro experiments 11 days and 21 days after ovariectomy, respectively. Other rats were checked for estrous cycle by taking daily vaginal smears; animals showing three consecutive 4-day cycles were used for in vivo experiments.
Materials and Methods

Experimental Procedures
In Vivo Experiments. Normal and OVX rats weighing 250-275 g were used for short-term (5 h) and long-term (10 days) experiments.
In the short-term experiments, groups of five to six OVX rats and five to six normal rats received one s.c. injection of 100 g of Cetrorelix acetate. Control rats received vehicle injections only. Blood samples of 500-800 l were taken 5 h after treatment from the jugular vein under isoflurane anesthesia. Serum was separated by centrifugation and stored at Ϫ20°C until assayed for LH. Immediately after blood samples were collected, rats were killed by decapitation. Anterior pituitaries were removed, homogenized in Tri Reagent (Sigma), and stored at Ϫ70°C until used for LH-RH-R mRNA determinations.
In long-term experiments, two groups of OVX rats and two groups of normal rats, consisting of eight animals each, were injected i.m. with either 3 mg of Cetrorelix pamoate depot or the vehicle. The estimated daily release of Cetrorelix peptide base was approximately 100 g͞day for 30 days. Blood samples of 500-800 l were taken from the jugular vein on days 0, 1, 4, 7, and 10 of the treatment. Serum was obtained and stored as described above. After the last samples were collected on day 10, the rats were killed by decapitation and the anterior pituitaries were removed. Three of the eight pituitaries from each group were homogenized in Tri Reagent and stored at Ϫ70°C for LH-RH-R mRNA determinations. The other five pituitaries were homogenized in 0.1 M hydrochloric acid, centrifuged, and the supernatants were stored at Ϫ20°C until assayed for LH.
In Vitro Experiments in Superfusion System. The superfused rat pituitary cell system was used for in vitro experiments (30) . Briefly, rats were killed, and pituitaries were removed, cut into small pieces, and incubated with collagenase (type I, 0.5%, Worthington) for 50 min in a metabolic shaker. The cells were then dispersed, resuspended in 2 ml of tissue culture Medium 199, transferred into the superfusion chambers, and allowed to sediment simultaneously with 0.8 ml of Sephadex-G-10 (Amersham Pharmacia) that had been equilibrated with medium. Anterior pituitaries from two normal female or two OVX rats were used in each chamber of the system. After a recovery period of 5 h, 1-ml fractions of the effluent media were collected every 3 min or 10 min, and the LH concentration of the fractions was determined by an RIA. To check the inhibitory action of Cetrorelix on the stimulatory effect of native LH-RH, pituitary cells were perfused continuously with 20 nM Cetrorelix for 2 h and exposed to 3-min pulses of 1 nM LH-RH at 30-min intervals before, during, and after the perfusion with Cetrorelix. To investigate the effect of Cetrorelix on the mRNA expression of LH-RH-Rs, the cells were exposed to 100 nM Cetrorelix continuously for 10 h. The RNA content of the cells was then extracted, RNA was isolated, and the mRNA level of the LH-RH-R was determined by reverse transcription-PCR (RT-PCR). Control cells were perfused with medium. Each experiment was repeated twice.
RNA Extraction. Total RNA from pituitary glands of intact and OVX female rats was extracted by using the Tri Reagent (Sigma) protocol, an improvement on the single-step method reported by Chomczynski and Sacchi (31) . Anterior pituitaries from individual rats were placed into 1 ml of Tri Reagent and homogenized for 5 min. The extraction procedure was then continued by the addition of 1-bromo-3-chloropropane before precipitation with isopropyl alcohol. Total RNA of dispersed pituitary cells maintained in superfusion system was extracted as described by Rekasi et al. (32) .
Semiquantitative RT-PCR. One microgram of total RNA was reverse transcribed and then amplified by using the reagents and protocol of the GeneAmp RNA PCR Core kit (Perkin-Elmer). The RT reaction was performed in a final volume of 20 l containing 2.5 M random hexamers, 1 mM each of dNTPs, 1ϫ PCR buffer, 5 mM MgCl 2 , 1 unit͞l RNase inhibitor, and 2.5 units͞l murine leukemia virus reverse transcriptase. One-fourth (5 l) of the RT reaction was used for each PCR amplification with primer sets that simultaneously amplify a 441-bp and a 542-bp product for rat LH-RH-R and rat ␤-actin, respectively. Primers for rat LH-RH-R (rLH-RH-R) and rat ␤-actin were used as reported: LH-RH-R (33) sense, 5Ј-CTT GAA GCC CGT CCT TGG AGA AAT-3Ј; antisense, 5Ј-GCG ATC CAG GCT AAT CAC CAC CAT-3Ј; and ␤-actin (34) sense, 5Ј-GTC ACC CAC ACT GTG CCC ATC T-3Ј; antisense, 5Ј-ACA GAG TAC TTG CGC TCA GGA G-3Ј. The PCR reaction included 1ϫ PCR buffer, 2 mM MgCl 2 , 1 M of each primer, and 2.5 units͞100 l AmpliTaq DNA polymerase in a 25 l volume. The PCR amplification was performed in a GeneAmp PCR System 2400 (Perkin-Elmer) with the following cycle profile: initial denaturation at 95°C for 3 min, followed by 24 or 25 (rLH-RH-R) and 19 or 20 (␤-actin) cycles of 95°C for 30 sec, 60°C for 30 sec, 72°C for 45 sec, for the in vivo and in vitro experiments, respectively. After the last cycle, there was a final extension for 7 min at 72°C. The number of cycles was determined in preliminary experiments to be within the exponential range of PCR amplification. PCR products were electrophoresed on a 1.5% agarose gel, stained with 0.5 g͞ml ethidium bromide, visualized under UV light, and followed by scanning and quantification of the gel (GDS 7500 Gel Documentation System, Ultraviolet Products, San Gabriel, CA and GS-700 Imaging Densitometer, Bio-Rad). The levels of r-LH-RH-R mRNA products were related to rat ␤-actin mRNA values and expressed as a percentage of the vehicle-treated controls. Analysis of Data. Results are expressed as mean Ϯ SEM. Statistical analysis of data was performed by using the computer software SIGMASTAT (Jandel, San Rafael, CA). In vivo results were subjected to one-way ANOVA, followed by a Bonferroni t test. P Ͻ 0.05 was accepted as a statistically significant difference. The superfusion data were analyzed with a computer program developed in our institute (30) . Using this program, we analyzed the peaks and calculated the amount of hormone secreted above the baseline.
Results
Time-Course Response of Gonadotrophs to Ovariectomy: mRNA Expression of LH-RH-Rs and LH Secretion. Castration of female rats induced gradual increases in pituitary LH-RH-R mRNA levels and LH secretion. LH-RH-R mRNA levels rose 3.61-fold in 11 days and 6.34-fold after 21 days compared with normal controls (P Ͻ 0.01; Fig. 1a) . Still greater increases were observed in the serum and pituitary LH concentrations. Serum LH was elevated to 15.5-fold on day 11, and 27.7-fold 21 days after castration (P Ͻ 0.01 vs. normal values). The total pituitary LH concentration augmented 12.3-fold 21 days after ovariectomy (P Ͻ 0.01 vs. normal; Fig. 1a ). Fig. 1b shows RT-PCR products of pituitary mRNA for LH-RH-R from OVX and normal rats.
Short-Term Effects of Cetrorelix.
A single injection of 100 g of LH-RH antagonist Cetrorelix 11 days after ovariectomy (when the LH-RH-R mRNA level of pituitaries was elevated to 361% of the initial level) caused a small and not significant 11.6% decrease in the elevated LH-RH-R mRNA level 5 h after injection (Fig. 2a) . At that time, serum LH was decreased by 92.3% and suppressed to the normal level (P Ͻ 0.01 vs. OVX control; Fig. 2b) .
In normal rats, a single injection of 100 g of LH-RH antagonist Cetrorelix resulted in a significant 23.2% reduction in the pituitary LH-RH-R mRNA level 5 h after the injection (P Ͻ 0.05 vs. control) and decreased the serum LH concentration by 47.4% (P Ͻ 0.01 vs. control; Fig. 2 a and b, respectively) .
Long-Term Effects of Cetrorelix. In OVX rats, the LH-RH-R mRNA level of the pituitary rose by 273% (from 361% to 634%) between postoperative days 11 and 21 (Fig. 1a) . Administration of a single injection of 3 mg of Cetrorelix pamoate depot on day 11, releasing about 100 g of Cetrorelix per day for 10 days, prevented the rise in the LH-RH-R mRNA level induced by ovariectomy, and decreased the LH-RH-R mRNA level to less than half of the pretreatment level on day 11 of ovariectomy ( Fig. 3a) . On day 21, LH-RH-R mRNA levels were suppressed by 72.6% (P Ͻ 0.01) in the group treated continuously with Cetrorelix for 10 days, as compared with untreated controls (Fig. 3 a and b) .
In untreated OVX rats, a gradual increase in serum LH concentration was observed between 11 and 21 days postoperatively (which corresponds to days 1 and 10 of the Cetrorelix treatment; Fig. 3c ). In that time period, the serum LH increased gradually by 35.3%, 51.5%, and 127%, on days 4, 7, and 10, respectively (P Ͼ 0.05, P Ͻ 0.01, and P Ͻ 0.01, respectively, vs. day 0 of the treatment period). Administration of Cetrorelix in depot form prevented the OVX-induced LH elevation and suppressed the serum LH level to 1.3% of the OVX control value after 10 days (P Ͻ 0.01). A major reduction in serum LH (as much as 82.5%) was already found on the first day (P Ͻ 0.01; Fig. 3c ). Chronic application of Cetrorelix for 10 days also significantly decreased the pituitary LH content by 41.6% (P Ͻ 0.01 vs. OVX control; Fig. 3d ).
Long-term treatment of normal female rats with the pamoate depot form of Cetrorelix for 10 days resulted in a 32.9% suppression of the pituitary LH-RH-R mRNA level (P Ͻ 0.01 vs. control; Fig.  4 a and b) . Serum LH concentrations were gradually decreased during the treatment with Cetrorelix. A significant 51.2% decrease in the serum LH was observed on day 4, with levels falling to 63.6% on day 7, and 72.2% on day 10 (P Ͻ 0.01 vs. controls; Fig. 4c ). After the treatment with Cetrorelix, the LH content of the pituitary was increased by 126% (P Ͻ 0.01 vs. control; Fig. 4d ).
In Vitro Effect of Cetrorelix. A continuous exposure of pituitary cells from normal or OVX rats to 100 nM Cetrorelix for 10 h did not cause any significant changes in the mRNA expression of the LH-RH-R, as compared with corresponding untreated controls. The LH-RH-R mRNA values in the cells obtained from OVX rats were 107 Ϯ 0.53% and in cells from normal rats 101 Ϯ 0.56% of the corresponding control values (Fig. 5a ). Nevertheless, a continuous perfusion with 20 nM Cetrorelix for 2 h prevented the LH responses of pituitary cells to 1 nM LH-RH pulses administered at 30-min intervals during and after the Cetrorelix treatment. LH responses to LH-RH challenges of pituitary cells from OVX rats showed a recovery earlier than those from normal rats (Fig. 5 b, c, and d) .
Discussion
The events that follow the binding of LH-RH and its analogs to pituitary gonadotrophs and lead to changes in the number of LH-RH-R, are not fully elucidated (1, 2, 7). Much evidence indicates that the receptor number is regulated at the pretranslational level by LH-RH-R gene expression (26, 35) , but data on the posttranscriptional regulation by recycling, modification, or degradation have also been reported (12) . A dramatic increase in the mRNA expression of pituitary LH-RH-R can be induced by ovariectomy (12) . It is well known that the elimination of the negative feedback of ovarian steroid hormones on the hypothalamus by ovariectomy causes an increase in the pulsatile LH-RH release from hypothalamic neurons and a marked elevation in the LH-RH concentration in the pituitary portal vessels (36) . Accordingly, it was reported that endogenous LH-RH stimulates the synthesis and release of gonadotropins, and increases the number and mRNA expression of its own receptor (35) . In keeping with these results, we also found that ovariectomy of rats greatly increased the LH secretion and the LH-RH-R mRNA level in the pituitary. The stimulatory influence of the increased endogenous LH-RH secretion in OVX rats is exerted primarily on the LH secretion and secondarily on the LH production and LH-RH-R mRNA expression.
Chronic treatment of OVX and normal rats for 10 days with Cetrorelix significantly reduced the mRNA level for pituitary LH-RH-R. The degree of reduction in mRNA levels seems to be correlated with the hypophysial LH-RH levels in the treated rats. Thus, in OVX rats that have high LH-RH concentration in the pituitary portal vessels, we observed a significantly higher reduction in receptor mRNA levels by Cetrorelix than in normal rats (73% vs. 33%). Moreover, in the superfusion system, in which pituitary cells are devoid of LH-RH, Cetrorelix did not influence the mRNA expression of LH-RH-Rs. Our results demonstrate that the down-regulation of the mRNA expression of pituitary LH-RH-Rs by Cetrorelix requires the presence of LH-RH. This finding indicates that the down-regulatory effect of Cetrorelix results from a competitive inhibition of the stimulatory effect of endogenous LH-RH. This view is supported by the results of the in vitro experiments. Had the suppression of LH-RH-R mRNA expression by Cetrorelix resulted from a direct influence on the receptor gene expression of pituitary cells, the greatest inhibition of the receptor mRNA expression would have been found in vitro, because Cetrorelix does not have to compete with the stimulatory effect of LH-RH in the superfusion system. Consequently, the recent concept that LH-RH antagonists might directly inhibit the LH-RH-R gene expression in tumors by activating the receptor (16, 27) is not applicable to normal pituitary gonadotrophs.
The inhibitory effect of chronic treatment with Cetrorelix on LH-RH-R mRNA expression and receptor LH-RH concentration was also demonstrated in our previous studies (24, 25) . In the initial study, we found that the suppression of LH secretion by Cetrorelix was strongly correlated with the reduction in LH-RH-R concentration (24) . In the present work, a more intensive and more rapid suppression of the LH secretion than of the receptor mRNA levels was observed in OVX rats 5 h after the administration of Cetrorelix. Cetrorelix caused a 92% decline in the LH secretion and suppressed serum LH to the normal level. At that time, no significant change in the mRNA level for LH-RH-R could be seen. The LH secretory response of gonadotrophs to the inhibitory influence of Cetrorelix is thus more rapid than the effect on the LH-RH-R mRNA production. This finding also suggests that the inhibitory effect of Cetrorelix, on both the LH secretion and the LH-RH-R mRNA expression, results from the lack of LH-RH stimulation. A discrepancy in the down-regulation of LH-RH-R concentration and mRNA expression was also found by others (12) by using LH-RH agonists. Taken together, our results and those of others indicate that other mechanisms, such as degradation and͞or subcellular translocation of the membrane receptors (24) , are also involved in the down-regulation of the LH-RH-R.
Interestingly, in our experiments, a single injection of a high dose of Cetrorelix into OVX rats induced a small (12%) inhibition of the LH-RH-R mRNA expression, whereas in normal rats there was a significant 23% suppression. However, this 12% decrease in the markedly elevated LH-RH-R mRNA level in OVX rats (361% of normal) represents a greater net decrease (43% of normal) than the 23% decline obtained in normal rats. Consequently, the decrease in mRNA levels of the pituitary LH-RH-R induced by Cetrorelix depends on the number of LH-RH-Rs that have to be saturated and on the concentration of endogenous LH-RH that has to be counteracted to compensate for its stimulatory effect. A single dose of 100 g of Cetrorelix might not have been sufficient to saturate the markedly increased LH-RH-R of OVX rats and to counteract the increased level of endogenous LH-RH, and therefore no significant decrease in the receptor mRNA level occurred 5 h after the injection. However, a continuous exposure of the pituitary LH-RH-R to relatively low doses of Cetrorelix (100 g͞day) caused a marked inhibition of LH-RH-R mRNA expression in OVX rats. This observation is in accord with our earlier findings that prolonged administration of low doses of potent LH-RH antagonists can produce the same inhibition of stimulated LH secretion as a single administration of a high dose (37) . These phenomena result from the advantageous binding properties of LH-RH antagonists, such as high affinity and prolonged occupancy of the LH-RH receptor (29) . Because of the high binding affinity of these peptides, the LH-RH-Rs might be gradually saturated by prolonged low-dose treatment, becoming effective in time. This view is supported by the observations of normal men that low LH-RH antagonist doses, which were ineffective in the first week, suppressed gonadotropins effectively during long-term treatment (38) .
In normal rats, both the chronic administration and the single injection of a high dose of Cetrorelix caused a similar 23-33% decrease in mRNA levels of LH-RH-R. The inhibition observed at 5 h after a single high-dose injection of Cetrorelix was only slightly increased by the chronic treatment for 10 days. These results suggest that 100 g of Cetrorelix can saturate the LH-RH-Rs in normal rats and counteract the stimulatory effect of low levels of endogenous LH-RH on the mRNA expression of its own receptor.
In contrast to the marked reduction in LH secretion and LH-RH-R mRNA levels in OVX rats after chronic treatment with Cetrorelix, only a moderate decrease in the pituitary LH content was found; in normal rats an elevation in the pituitary LH content could be seen. These findings can be explained as the acute suppression of LH release from the pituitary, which can partially compensate for the inhibition of the LH synthesis, resulting in a moderate decrease, or even an elevation, in the pituitary LH concentration. Similar observations were reported in our earlier study (39) , using another potent LH-RH antagonist in female rats. These results also indicate that LH-RH has a secondary role in the regulation of gonadotropin synthesis relative to release.
In conclusion, this study reveals that LH-RH antagonists, such as Cetrorelix, suppress the mRNA expression of the pituitary LH-RH-Rs by counteracting the stimulatory effect of endogenous LH-RH.
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